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Objectives: Rates of all surgical procedures are increasing at a faster rate than the population is ageing.
However, this encouraging statistic, necessitates a robust evidence base. The epidemiological evidence
base in acute general surgery in the older person is sparse. This is the ﬁrst assessment of the prevalence
of cognitive impairment measured using the Montreal Cognitive Assessment tool (MoCA) in acute
general surgery. Methods: In three sites in Wales, England and Scotland comprising rural and urban
populations, we studied consecutive patients aged over 65 years. We considered any older person
admitted to the acute general surgical unit. We assessed them for baseline demographic data. They each
underwent a MoCA assessment. Results: We collected data on 245 people, mean age 76.9 years (8.1,
standard deviation), 136 (55.5%) were women. Of these 201 completed the MoCA test, mean score of 18.9
and median score 20 (range 0e30). There were 37 (15.1%) MoCA scores in the normal range (26) and 44
(18%) people were unable to attempt (or complete) the MoCA. Increasing age (p < 0.01) but not sex
(p ¼ 0.14) predicted an abnormal MoCA. Considering only the 44 people who were unable to attempt the
MoCA assessment, 11 (25%) were known to have a diagnosis of dementia, 9 (20.5%) were too unwell and
the remainder unable to complete the assessment to due pre-existing disability. Conclusions: In a
representative UK wide population, a high proportion of older people admitted with an acute general
surgical problem had cognitive impairment when assessed using the MoCA.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.in April 2014 at the British
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Increasing numbers of older people are being referred to sec-
ondary care and this trend is also apparent when considering the
numbers presenting to acute general surgical services. This increase
is due to a combination of factors. Patients are living longer, there is
greater active management of chronic medical conditions resulting
in more favourable operative morbidity and mortality risk, and.
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surgical procedures performed on older patients is outstripping the
rate of population increase in the UK [1].
One comorbidity frequently encountered in older patients is
cognitive impairment; which may be acute (delirium), chronic
(dementia) or a delirium on a background of dementia.
One of the commonest and well validated tools for assessing
cognitive function is the Montreal Cognitive assessment (MoCA)
[2]. This instrument is particularly well suited to the detection of
mild cognitive impairment (MCI) [3]. The MoCA was ﬁrst charac-
terised in 2005, since then is has become increasingly familiar to
clinicians and is now utilised as the cognitive assessment method
of choice within the National Health Service. In the UK, the readi-
ness to use the MoCA has been directly driven through the need to
identify a suitable alternative to the Mini Mental State Examination
(MMSE). This well known and clinically familiar cognitive assess-
ment tool has fallen out of favour due to the enforcement of
copyright requirements and the need to purchase a licence for use
in a clinical setting [4]. The MoCA is free to use in clinical and
educational based settings, although permission needs to be ob-
tained from the MoCA authors for use in a research setting (www.
mocatest.org).
The MoCA has been tested and validated against other cognitive
assessment methods. It is used in a wide variety of clinical settings
predominantly in disease areas where cognitive impairment is
most commonly seen e.g. geriatric medicine or neurology or when
the MoCA is being tested and validated against other cognitive
assessment methods [5,6]. In the surgical setting, there is little
awareness of the tests available for the assessment of cognitive
impairment. Most surgeons would rely upon the 10 point abbre-
viated Mental test (AMT), however it is not commonplace for sur-
geons to factor in cognitive impairment in the their surgical
decision making [7] unless it is particularly severe or observed in
the presence of an advanced directive in which the patient has
decided against future surgical intervention. The MoCA has been
studied in vascular surgery [7] and neurosurgical settings [8e10]. In
vascular surgery it has been used as an outcome measure to assess
improvement following carotid endarterectomy and in neurosur-
gery the MoCA has been assessed in traumatic brain injury [8] and
validated in subarachnoid haemorrhage [9,10]. Consequently, it is
still a relatively unknown tool for assessing cognitive function in
patients presenting with acute general surgical diagnoses.
While the MMSE and the AMT have been studied in the context
of general surgery, for example to assess post operative delirium
[11,12], to our knowledge the MoCA has not been previously
measured in an acute general surgical setting. We aimed to assess
the prevalence of cognitive impairment in this setting using the
MoCA.
2. Methods
Data were collected in three hospital sites, one each in Wales,
England and Scotland over a continuous 2 month period (July-
eAugust 2013). Two sites were teaching hospitals and the third a
district general hospital, all of which serve a mixture of urban and
rural populations. The study was registered according to local
guidelines and since it collated information obtained as part of
routine clinical care the study was deemed a service evaluation
project and as such did not require ethical approval.
We prospectively studied consecutive patients aged over 65
years of age admitted to the acute general surgical admission and
assessment units. Patients admitted under the care of acute general
surgical services in the UK are varied in their presenting pathology.
Most admissions relate to gastrointestinal disturbance e.g. appen-
dicitis, diverticulitis, bowel obstruction or pancreatico-biliarydisease but can include more minor surgical conditions such as
abscesses, urinary tract infections or non-speciﬁc abdominal pain.
Many of these conditions may require surgical intervention in the
acute setting. Orthopaedic, urological, neurosurgical or vascular
conditions, are referred directly from primary care or emergency
departments for assessment and ongoing management to subspe-
cialty teams in most UK hospitals, including our hospital sites.
However, patients are occasionally admitted under the general
surgical team and are found, after assessment by a senior surgeon
or following radiological imaging to have a primary diagnosis that
is not consistent with a ‘general surgical’ problem. We included all
patients in this study who met the inclusion criteria regardless of
their ﬁnal diagnosis.
Each of the three hospital sites already used the MoCA as part of
routine clinical care, although the MoCA was not routinely used in
the acute general surgical setting in any of the sites. Five re-
searchers across the three hospital sites were responsible for col-
lecting the MoCA data. We used the MoCA test in English (Original
Version, 7.1). Each researcher read the English instructions available
via the mocatest website. After obtaining permission to use the
MOCA for research purposes, staff recruiting to the study and
gathering MoCA data underwent training in the implementation
and use of the questionnaire. Following familiarisation with the
test, each of them practiced performing a MoCA in a simulated
clinical situation supervised by a clinician experienced is using the
test before approaching their ﬁrst patient. The MoCA is not avail-
able in Welsh.
The MoCA is a 30 point questionnaire (see Fig. 1, the MoCA
assessment). Any score of 26 and above is considered normal. If the
MoCA was not attempted the reasons were recorded. We recorded
participants age and sex. To characterize comorbidity we collected
data on haemoglobin (129 g/l classiﬁed as anaemia), albumin
(35 g/l classiﬁed as low) and the number of current medications
(grouped into less than or greater than and equal to 5). We did not
assess delirium.
All data were collated using a password protected Microsoft
Excel spreadsheet, patients were anonymised with all patient
identiﬁable data removed. Data were handled and stored according
to local data management guidelines. These data were prospec-
tively collated using the respective hospital electronic patient re-
cords, case notes and prescribing charts.
3. Results
Two hundred and forty-ﬁve people were studied. Their average
age was 76.9 years, standard deviation (sd) 8.1. There were 136
(55.5%) women in the sample. In total 164 (66.9%) of participants
failed (25/30) the MoCA, 37 (15.1%) passed and 44 (18%) were
unable to complete the MoCA. Scores ranged from 0 to 30, with a
mean score of 18.9 and a median score of 20.
Of the two hundred and forty ﬁve patients included in the study
only 201 completed theMoCA.We found that thosewho passed the
MoCA were younger with an average age of 72.5 years (6.8, sd)
compared with 77.4 years (7.8, sd), p < 0.01. There were 87 (43.3%)
men and 114 (56.7%) women who completed the test. Of the men,
19 of 87 (21.8%) passed and 18 of 114 (15.8%) women passed, which
was a similar likelihood of failure (p ¼ 0.14).
There were equal proportions of men and women who did not
attempt the MoCA test (n ¼ 44). These patients were found to be
older 78.6 years (9.3, sd) versus 76.5 (8.1, sd), p < 0.04. The reasons
documented for not completing the MoCA included 11 (25%) who
were previously diagnosed with a dementia and 9 (20.5%) were
deemed too unwell to complete the test. The full breakdown the
reasons stated for failing to complete the test are given in Table 1.
Additionally, one person who completed the test (score ¼ 14) did
Fig. 1. The Montreal Cognitive Assessment Test (MoCA) (with permission) [2].
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Table 1
Unable to attempt or complete the MoCA.
Number (%)
Dementia 11 (25)
Deemed too unwell 9 (20.5)
Too tired 6 (13.6)
Physical impairment (not visual) 5 (11.4)
Refusal 3 (6.8)
Unavailable 3 (6.8)
Visual impairment 2 (4.5)
Asleep 2 (4.5)
Reduced Glasgow Coma Scale (GCS) 2 (4.5)
Unable to ﬁnish 1 (2.3)
Total 44 (100)
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not have the correct reading glasses, resulting in a reduced scores.
There were 149 (60.8%) participants who were taking 5 or more
medications,117 (47.8%) who had lowalbumin and 129 (52.7%) who
were anaemic. There were no demonstrable differences between
the people who passed and failed the MoCA with each of these
outcome measures. Likewise, there was no difference between
thosewho completed theMoCA (regardless of score) and those that
did not with respect to polypharmacy, low albumin and anaemia.
The complete results are given in Table 2.4. Discussion
There are two striking features within our study cohort. Firstly,
that the prevalence of cognitive impairment detected using the
MoCA is high (66.9%) and secondly that the proportion of people
who were unable to complete the MoCA is also high (18%). How-
ever, this latter group includes a large proportion already known to
have a pre-existing diagnosis of dementia. Due to the lack of pre-
vious studies assessing the prevalence of cognitive impairment in
acute general surgical patients, it is not possible to directly compare
our results to other studies.
The high prevalence of cognitive impairment in the older acute
general surgical patient has implications for the provision un-
scheduled general surgical care. These include ensuring that an
adequate level of medical and nursing support is available, and that
appropriate personnel are trained to deal with and manage
confused patients. Patients with cognitive impairment present
numerous challenges to health service providers; increased risk of
falls, increased post-operative complications, increased length of
hospital stay and increased nursing needs [13]. In surgical patients,
there is also the consideration of a cognitively impaired patient's
ability to comply with a standardised enhanced recovery pathway
of care.Table 2
Characteristics of participants.
Total participants n ¼ 245 (%) MoCA
Passed
Polypharmacy (5 medications) Yes 149 (60.8) 22 (59
No 89 (36.4) 14 (37
Missing 7 (2.8) 1 (2.7)
Low albumin (35 g/l) Yes 117 (47.8) 19 (51
No 121 (49.4) 15 (40
Missing 7 (2.8) 3 (8.1)
Low haemoglobin (<129 g/l) Yes 129 (52.7) 18 (48
No 115 (52.7) 19 (51
Missing 1 (0.4) 0
p value calculated using chi testing.The other major implication in the surgical setting is the ability
to obtain, and validity of, informed consent. It is clear from these
ﬁndings that many older people admitted with acute general sur-
gical disease may lack capacity to make informed decisions. The
MoCA is particularly good at detecting mild cognitive impairment
[2,14]. Hence, at least some of the abnormal results we obtained
represent people with some residual cognitive ability. In the UK,
consent is decision speciﬁc and some of these individuals will be
able to make informed and consistent choices about their surgical
management. While consent will still need to be carefully obtained
in this patient group, it is still possible that some of these in-
dividuals will have MCI and valid consent can still be obtained.
Data were collected in three different sites, in three geograph-
ically distinct areas (England, Scotland and Wales). All three sites
serve racially and socioeconomically diverse populations. In Wales,
the University Hospital of Wales in Cardiff, serves a predominantly
urban population. The English and Scottish sites, Frenchay Hospital
in North Bristol and Royal Alexandra Hospital in Paisley in Greater
Glasgow, both lie on the outskirts of large urban conurbations, close
to rural areas. Due to the lack of comparable data, direct compari-
sonwith other countries cannot be made, nonetheless, we feel that
our data is generalizable.
Unsurprisingly, the people who scored less than 26 in their
MoCA assessment were older, as were thosewho did not attempt to
complete the MoCA. Both of these ﬁndings can be attributed to the
increasing prevalence of cognitive impairment with age. This is
further supported by the other markers of comorbidity which we
assessed; polypharmacy, hypoalbuminaemia and anaemia. This
indicates that the two groups were comparable physiologically.
There is one major limitation which must be highlighted. These
results reﬂect cognitive impairment but do not differentiate be-
tween the chronicity of the impairment. A proportion of these
people will have an acute delirium associated with their surgical
condition. Delirium is caused by a wide spectrum of aetiologies but
in this situation the surgical condition, associated sepsis, the
interventional insult, analgesia or concurrent medical illness would
all be likely causes. Wewere not able to perform any follow up data
collection to assess the number of people who regained baseline
cognitive function. Hence it is not possible for us to accurately es-
timate the proportion of patients in whom this would be the case.
Previous estimates of delirium in different surgical populations
estimate preoperative cognitive impairment in older people to be
between a quarter and a third [15,16], with post operative delirium
said to occur in up to 45% of people [16,17]. A recommendation from
our study would be that future studies assessing the MoCA are
combined with assessments of delirium, such as the Confusion
Assessment Method (CAM) score [18]. These simple assessments
are becoming more commonly used in practice and form anMoCA completed
n ¼ 37 (%) Failed n ¼ 164 (%) P value Yes No P value
.5) 103 (62.8) 0.78 125 (83.9) 24 (16.1) 0.71
.8) 59 (36) 73 (82) 16 (18)
2 (1.2)
.4) 75 (45.7) 0.29 94 (80.3) 23 (19.7) 0.33
.5) 88 (53.7) 103 (85.1) 18 (14.9)
1 (0.6)
.6) 84 (51.2) 0.78 102 (79.1) 27 (20.9) 0.15
.4) 80 (48.8) 99 (86.1) 16 (13.9)
0
J. Hewitt et al. / International Journal of Surgery 12 (2014) 1031e1035 1035important way of differentiating between acute delirium and
chronic dementias.
Building from this work, our team plans to repeat this study
with the inclusion of the CAM score to assess delirium. The linkage
of outcomes, such as comorbidity and death, would be the next step
for research in this subject area. Our research team has formed the
Older Persons Surgical Collaboration (www.opsoc.eu) to continue
to research all aspects of surgery in older people including those
with cognitive impairment.
Our results also highlight the need for blind versions of the
MoCA to be readily available and in bilingual countries, such as
Wales, it is important to have translations to hand. The MoCA has
been translated into, and validated in, many different languages
[19,20]. These can be readily downloaded from their website
(www.mocatest.org). However, in the case of the Welsh language
no translation is available. We would therefore recommend that
clinicians consider the availability and validity of the MoCA, before
adoption into their country if English is not a ﬁrst (or bilingual)
tongue and no translation has been validated.
In conclusion, we present the ﬁrst estimate of the prevalence of
cognitive impairment assessed using the MoCA. Our data do not
allow for the assessment of acute delirium and one recommenda-
tion would be that futures studies allow for this assessment. We
found cognitive impairment to be very common and this has im-
plications for the pre and post operative management of these
patients, the services they use and their ability to provide fully
informed consent.
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